Tissue plasminogen activator and urokinase enhance the binding of plasminogen to thrombospondin.
Thrombospondin (TSP) is a multifunctional platelet alpha-granule and extracellular matrix glycoprotein that binds specifically to plasminogen (Plg) via that protein's lysine-binding site and modulates activation by tissue activator (TPA). In this study we report that the plasminogen activators, TPA and urokinase, greatly influence the binding of Plg to TSP. Using an enzyme-linked immunosorbent assay and a TSP-Sepharose affinity bead-binding assay we have found that Plg-TSP complex formation was markedly enhanced (up to 5-fold) when catalytic concentrations of Plg activators were included in the reaction mixtures. The enhancement was dependent upon the generation of small amounts of active plasmin and was duplicated by pretreatment of the immobilized TSP with plasmin prior to addition of the Plg. The enhancement effect was associated with selective proteolysis of the immobilized TSP. Purified Lys-Plg (the plasmin modified form of native Glu-Plg) bound to TSP to a greater extent than Glu-Plg, and binding of both forms was augmented by Plg activators. The apparent KD values of complex formation were unchanged in the presence of Plg activators suggesting that the enhancement effect was due to the generation of additional binding sites. The increased amount of bound Plg was demonstrated to result in a similar increase in the amount of plasmin generated from the complexes by TPA. Plg activators did not influence binding of Plg to histidine-rich glycoprotein or of histidine-rich glycoprotein to TSP, demonstrating specificity. In addition when TSP was treated with other proteases (human thrombin or human leukocyte elastase) no augmentation of Plg binding was seen. Thus, the initial production of small amounts of plasmin from Plg immobilized on TSP in fibrin-free microenvironments could generate a positive feedback loop by enzymatically modifying both TSP and Plg, resulting in an increase in TSP-Plg complex formation leading to the localized production of substantially more plasmin.